S U M M A R Y Two patients are described who developed action, reflex myoclonus during acute renal failure. In both cases the myoclonus was abolished after the intravenous administration of clonazepam. We suggest that the characteristic action myoclonus, which occurs in both acute renal failure and postanoxic encephalopathy, is caused by a disturbance of function in the lower brainstem reticular formation.
Case reports CASE 1 A 69 year old man was admitted to hospital after a brief episode of uncontrollable shaking of his limbs without alteration of consciousness. For three weeks he had had backache and dysuria, which had been treated with cotrimoxazole and benorylate without effect. He had not passed urine for the 18 hours before admission.
For many years he had been hypertensive, adequately controlled by hydrochlorothiazide 12.5 mg, reserpine 62.5 jug, and potassium chloride 572 mg, one tablet (Salupres) daily. Nineteen months previously, bladder carcinoma had been diagnosed at cystoscopy, after an episode of haematuria. His-tology showed a transitional cell papilloma with infiltration of the lamina propria. This was treated by transurethral resection, and three subsequent cystoscopies had shown no evidence of recurrence. The indices of renal function had been normal until two months before admission, when plasma urea was 10.1 mmol/l and creatinine 139 ptmol/l. On 
Discussion
The myoclonus which occurred in both these patients with acute renal failure was clinically similar to the action or intention myoclonus described by Wolfhart and Hook (1951) and Lance and Adams (1963) in syndromes of different aetiology-that is, it was usually absent when the patient was at rest, but was provoked by any voluntary movement. Lance and Adams (1963) also demonstrated that a variety of sensory stimuli were capable of provoking a myoclonic response in their patients with postanoxic encephalopathy. Most potent of these were proprioceptive and sudden auditory stimuli. The same was true of these uraemic patients.
Our understanding of the basic mechanisms of such action myoclonus has been advanced by recent physiological, pharmacological, and biochemical observations in patients with postanoxic myoclonus Hallett et al., 1977) . It now seems possible to identify a group of such patients in whom (a) myoclonus frequently involves proximal limb and truncal muscles; (b) the myoclonic response to peripheral proprioreceptive stimuli involves not only the distal muscles of the limb to which the stimulus is applied, but also proximal muscles of that limb and often the muscles of other limbs; (c) the EEG shows spike or polyspike and slow wave activity which bears a variable temporal relationship to the muscle action potential associated with the myoclonic jerk; (d) the cortical somatosensory evoked responses to electrical stimulation of the median nerves are not enlarged; (e) during a generalised myoclonic jerk; brainstem nuclei appear to be activated in an ascending order; and (f) the myoclonus is alleviated dramatically by the administration of either serotonin precursors or clonazepam. In such patients the myoclonus may be mediated by a spinobulbarspinal reflex, which, under normal circumstances, is inhibited by serotonergic neural systems . The term "reticular-reflex myoclonus" has been used to describe this phenonemon .
There appear to be several similarities between reticular reflex, postanoxic myoclonus, and the myoclonus in these uraemic patients. In the latter, proximal muscle groups were frequently involved in the myoclonic response to voluntary movement, and sensory stimuli could evoke a generalised myoclonic response in one case. We were unable to make electrophysiological observations on our patients but Tyler (1968) Zuckerman and Glaser (1972) noted that, during the continuous infusion of urea, cats initially developed asynchronous fascicular muscle twitching, which gradually increased in magnitude, tended to become synchronised, and merged into clear-cut localised myoclonic jerks. Loud noises, proprioceptive stimuli, and voluntary movement evoked generalised myoclonus. The myoclonus in this model thus appears identical to that occurring in the clinical setting. Detailed electrophysiological studies in the cat showed that supramesencephalic structures were not involved in the production of the myoclonus which appeared to be related to paroxysmal activity in the lower brainstem reticular formation, in particular in the nucleus gigantocellularis. This depended to a large extent on a sensory input, as cervical cord section and curarisation both reduced, but did not completely abolish, the paroxysmal activity during urea infusion.
We would, therefore, suggest that the characteristic action myoclonus, which occurs in both acute renal failure and postanoxic encephalopathy is caused by disturbance of function in the lower brainstem reticular formation. This results in the abnormal reflex responses to sensory stimuli which constitute this form of myoclonus.
